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Executive Summary

Study Background

Over the last several years, many U.S. states have established clean energy funds to help support
the growth of renewable energy markets. Most often funded by system-benefits charges (SBC),
the 15 states that have established such funds are slated to collect nearly $3.5 billion from 1998
to 2012 for renewable energy investments. These clean energy funds are expected to have a
sizable impact on the energy future of the states in which the funds are being collected and used.
For many of the organizations tapped to administer these funds, however, this is a relatively new
role that presents the challenge of using public funds in the most effective and innovative fashion
possible. Fortunately, each state is not alone in its efforts; many other U.S. states and a number
of countries are undertaking similar efforts.

Early lessons are beginning to be learned by clean energy funds about how to effectively target
public funds towards creating and building renewable energy markets. A number of innovative
programs have already been developed that show significant leadership by U.S. states in
supporting renewable energy. It is important that clean energy fund administrators learn from
this emerging experience.

Report Content

This report contributes to that learning by compiling, in a case study format, information on
innovative renewable energy programs and administrative practices from U.S. and international
clean energy funds. These innovative programs and practices are those that have worked — or
that promise to work — effectively for similar organizations in the U.S. and worldwide, and that
might therefore merit further investigation, adaptation, or emulation by other clean energy fund
administrators.

This report was originally funded by and prepared for the Energy Trust of Oregon (Energy
Trust), a nonprofit organization created in part to invest SBC funds into renewable energy
projects in Oregon. The Energy Trust was seeking to identify innovative renewable energy
programs and administrative practices from other jurisdictions. (The Energy Trust was also
interested in identifying the organizational and programmatic “pitfalls” that other funds had
experienced; these results will be provided in a separate report.)

Though originally prepared for the Energy Trust, the contents of this report have been altered
and updated somewhat to make it broadly applicable to other state clean energy funds.
Accordingly, this report is intended as a reference document for clean energy fund
administrators, state and federal policymakers, and other renewable energy stakeholders.

The study contains two principal components:

e Chapter 2 summarizes, in a case study format, sixteen innovative renewable energy
program cases from the U.S. and abroad, funded by clean energy funds. This information is
intended to assist state clean energy funds in considering the various programmatic options at
their disposal in the near- and longer-term.
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e Chapter 3 highlights five innovative administrative practice cases from U.S. clean energy
fund experience. Because effective program administration and management are critical for
the success of any organization, the intent of these administrative cases is to identify how
clean energy funds have effectively managed their programs.

Prepared in a case study format, each case provides an overview of the program or administrative
issue, and the results and lessons learned from the effort. Each case also lists contact information
and data sources such that readers can easily obtain more detailed information.

Our approach in this work was not to describe every innovative program or administrative
practice in existence, but rather to focus on a broad selection of innovative efforts that may be
useful to clean energy funds broadly (and the Energy Trust specifically). We acknowledge that a
certain amount of judgment was required in making these selections. The purpose of this
document is therefore not to make prescriptive statements on how to best meet the objectives of
any individual clean energy fund. Instead, the intent is to inform clean energy funds and others
about the innovative programs and administrative practices that are being put to use in other
jurisdictions, and to emphasize descriptive findings. We hope to continue this work and provide
additional innovative program cases in the future.

Selection of Innovative Programmatic Cases

The 16 programmatic cases described in this report primarily come from recent activity by U.S.
state clean energy funds and international experiences. We sought to identify cases that represent
a wide spectrum of program and technology types: large-scale renewable projects, photovoltaics
and small wind, biogas systems, the customer-driven green power market, project facilitation,
training and infrastructure, and green buildings. Several of the selected cases simultaneously
explore the programs of multiple clean energy funds to show how the experience of one state has
resulted in program tweaks and improvements in another state. The selected cases include:

e Production Incentive Auctions to Support Large-Scale Renewables Projects in
California and Pennsylvania: This case summarizes California’s production incentive
program and the difficulties it has faced, and then focuses on how Pennsylvania has
attempted to innovate on California’s approach to bring new wind capacity on line quickly
and prior to the then-scheduled expiration of the federal production tax credit (PTC) for wind
power at the end of 2001.

e The U.K. NFFO and Ireland AER Competitive Bidding Systems: This case describes
how the incentive structures used in the U.K. and Ireland eliminate “power purchase
agreement uncertainty” for large-scale renewable energy projects, which has been a major
concern in the U.S.

e An Open-Ended Renewables RFP in Minnesota Funds Biomass and Innovative Wind
Applications: Chosen in part because it provides an example of an open-RFP process that
has funded a diverse set of projects, this case describes the first solicitation and results from
Xcel Energy’s Renewable Development Fund.

e Use of Low-Interest, Subordinated Debt to Finance a Wind Project in Pennsylvania:
The innovative offering of low-cost debt described in this case marks a significant departure
from standard grant-based project support.
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The Use of Capital- and Performance-Based Buy-Down Programs for PV in California,
Pennsylvania, and Massachusetts: This case highlights California’s successful capital-
based buy-down program, and how Pennsylvania and Massachusetts have attempted to build
upon the success in California by incorporating performance-based incentives into their
programs.

Support for PV in Japan and Germany: Examining the factors that have led to extensive
grid-connected PV deployment in Japan and Germany, this case is valuable because both of
these countries have a longer history of program experience (dating back to the early 1990s)
than the U.S.

Using Bulk Purchase Commitments to Foster Sustained Orderly Development and
Commercialization of PV: The efforts of the Sacramento Municipal Utility District, the
California Power Authority, the Western Solar Utility Network Cooperative, and the City of
Chicago to lower the installed cost of PV systems through bulk purchase and installation
programs are described in this case.

A Multi-Faceted Approach to Supporting PV in New York: This case highlights
NYSERDA'’s efforts to target different segments of the PV market, including commercial,
industrial, and institutional buildings, the residential PV market, “high-value” PV
installations, solar on schools, and PV systems on new Energy Star-labeled homes.

A Targeted Approach to Support PV and Small Wind in Montana: Montana has
targeted niche and other high-value applications such as PV-powered livestock watering
systems and solar on schools (with a strong educational component); this experience is
described in this case.

PV (and Small Wind) Pricing Programs that Link Supply with Demand: This case
provides information on the use of “green tags” to support distributed PV and small wind
applications in Pennsylvania, the Pacific Northwest, and Switzerland.

Quality Assurance for Photovoltaic Systems: The various approaches that certain states
have taken to help ensure the quality and reliability of PV systems are described in this case.
Two Different Approaches to Funding Farm-Based Biogas Projects in Wisconsin and
California: This case relates the approaches and experience of two states that are actively
supporting the development of a technology that has not received much attention in recent
years, but whose fortunes seem to be shifting as the environmental impacts from both
conventional electricity generation and agricultural waste continue to mount.

Using Customer Credits to Stimulate Green Power Sales in California, Rhode Island,
and New York: This case describes California’s pioneering experience in offering a per-
kWh incentive to encourage customers to purchase green power, and how Rhode Island and
New York have attempted to apply lessons learned from California in the design of their own
green power programs.

Information, Training, Education, Project Facilitation, and Technical Assistance in
Wisconsin: Wisconsin has taken a somewhat unique approach in raising awareness and
shepherding new renewable energy projects to completion through education, marketing,
training, and project facilitation (i.e., technical assistance and project “hand holding”).
Renewable Energy Loan Programs: This case describes the structure and experience of
renewable energy loan programs in Idaho, New York, Ohio, Oregon, Pennsylvania, and
Wisconsin.

Massachusetts’ Green Buildings Program: This program — by far the largest and most
aggressive effort among state clean energy funds at promoting the use of renewable energy in
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green buildings — supports feasibility studies and provides design and construction grants for
both green schools and green buildings.

Selection of Innovative Administrative Cases

The five administrative cases cover issues such as: collaborative program design, program
evaluation, public education and marketing, organizational structure, and solicitation approaches.
Selection of the five innovative administrative practice cases was informed by our understanding
of the administrative issues that are most pertinent to the Energy Trust, but the issues discussed
are broadly relevant to all clean energy funds. In writing these cases, we benefited greatly from
our own work with the state funds and our close observations of their activity. The cases include:

e Massachusetts’ Solar-To-Market Initiative: Using a Collaborative Approach to Create
PV Programs: This case describes a novel collaboration between the Massachusetts
Renewable Energy Trust and the in-state PV industry that has resulted in a new industry
group and a consensus set of PV programs.

e Wisconsin’s Use of Program Evaluation: Consistent and frequent program evaluation has
been a significant component of Wisconsin’s renewable energy efforts, and has lead to
several real-time changes in program offerings.

e Public Education, Marketing, and Consumer Action: The Multi-Party Programs of
Connecticut and Pennsylvania: This case describes two of the first large-scale renewable
energy education and marketing efforts in the nation, funded and supported not only by state
clean energy funds, but also by a variety of other organizations.

e Organizational Structure: The Sustainable Development Fund of Southeastern
Pennsylvania: This case study focuses on three key elements of organizational structure that
have enabled this fund to design and administer innovative and effective programs, despite
limited staffing.

e Competitive Solicitations and Unsolicited Proposals: Examples from Several State
Funds on How to Balance and Refine the Process: This case describes how a number of
states have balanced a preference for competitive solicitations with the flexibility to consider
unsolicited proposals.

Thematic Findings

While the purpose of this report is not to offer prescriptive findings, but rather to provide a
resource document for clean energy funds, state and federal policymakers and other renewable
energy stakeholders, several broad themes do emerge from the chapters that follow:

e Clean Energy Funds Are Aggressively Developing Innovative Programs: Perhaps the
most obvious observation from this study in that a large number of innovative renewable
energy programs have already been developed by clean energy funds. It is also evident from
the cases described in this study that clean energy fund administrators are learning from their
own experiences, and the experiences of others, and that program re-designs have therefore
been common in many states.

e No Single Program Panacea Is Apparent: The renewable energy market is a diverse and
complex one, with a variety of technologies and applications vying for market share. These
diverse technologies and markets have driven states to design an equally diverse set of
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programs, with incentives targeted to specific renewable energy markets. Moreover, even
among the policy approaches used to target individual technologies and applications,
frequently no single program stands out as optimal. This suggests that multiple program
designs, careful use of professional judgment, and a willingness to experiment with a variety
of program options will be keys to the success of a renewable energy fund.

e Programmatic Goals Should Drive Program Designs: Experience with clean energy funds
illustrates the need to tie program design and fund allocation to the more fundamental
mission, goals, and objectives of the fund. For example, with articulate mission statements,
goals, and objectives, it may be easier to select among the multiple options for supporting
photovoltaic markets. Similarly, allocation of funds across technology types (e.g., lower cost
wind vs. higher-cost PV) and incentive structures (e.g., grants vs. loans) must be driven by an
initial set of goals and objectives.

e Discretion and Flexibility in Program Design Can Enhance Success: Fund managers are
continuing to experiment with new program designs and innovations, and knowledge of how
best to support renewable energy markets is rapidly being gained. To capitalize on this
learning process, flexible program designs and ample use of discretion by fund managers in
designing programs and selecting projects appear to be essential.

e Sustainable Markets for Smaller, Distributed Projects Have Proven Harder to Build:
Several states have successfully encouraged the construction of larger-scale renewable
energy projects at reasonably low incentive levels. Customer-sited, distributed renewable
projects have typically required far more aggressive funding levels on a per-kWh basis.
States continue to experiment with a variety of program types to enhance the success of their
efforts towards customer-sited installations, and significant lessons are expected to continue
to be learned based on this experimentation.

e Working Closely With Electricity Suppliers Can Prove Critical to Fund Success:
Electric utilities and other electricity suppliers will continue to have a significant role in the
renewable energy market. Utilities will retain responsibility for the interconnection of
customer-sited renewable generation. Utilities and other electricity suppliers will also remain
the primary purchasers of renewable electricity through long-term power purchase
agreements. Experience in several states shows that the success of renewable energy funds
will be strongly influenced by the actions of these utilities and competitive electricity
suppliers. The interaction between state clean energy fund support for renewable energy
projects and the availability of long-term power purchase agreements for renewable
generators deserves special attention.

Use of This Document

This study is intended as a summary of some the innovative actions that state clean energy funds
are taking to promote renewable energy, and a descriptive reference document to be used by
clean energy funds in future program design. It does not provide an exhaustive review of
innovative practices in use in the U.S. and abroad. Nor does it offer a roadmap for the types of
programs that any individual fund (including the original sponsor, the Energy Trust) should
pursue. We encourage state clean energy funds and others to not only review the practices
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described here, but to also continue to cast a wide net to identify other innovative practices in use
or in development in the U.S. and overseas. Using the case study templates provided in this
report, Berkeley Lab and the Clean Energy Group will endeavor to summarize additional
innovative programs over the coming years. With these experiences in hand, and with clarity of
mission, goals, and objectives, state clean energy funds will be well positioned to design an
effective and sustainable set of renewable energy programs.
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1 Introduction

1.1 Background

Over the last six years, many U.S. states have established clean energy funds to help support the
growth of renewable energy markets. Most often funded by system-benefits charges (SBC), but
also funded through utility settlements and other methods, the 15 states that have established
such funds are slated to collect nearly $3.5 billion from 1998 to 2012 for renewable energy
investments. With aggregate annual funding that averages over $200 million per year, these
clean energy funds are expected to have a sizable impact on the energy future of the states in
which the funds are being collected and used.

For many of the organizations tapped to administer these renewable energy funds, however, this
is a new role that presents the challenge of using public funds in the most effective and
innovative fashion possible. Not only are many fund administrators new to the job, but the
magnitude of the job itself is unprecedented in the United States. While states have historically
played an active role in supporting renewable generation through tax incentives and renewable
energy purchase mandates, at no time in the past have this many states invested the sizable
quantity of public funds now available in the manner now planned. Fortunately, each state is not
alone in its efforts; many other U.S. states and a number of other countries have recently
embarked on similar efforts.

Early lessons are beginning to be learned by U.S. clean energy funds about how to effectively
target public funds towards creating and building renewable energy markets. At the same time,
international experience with similar funding mechanisms, as well as other experiences at the
state level, also offer a wealth of useful program ideas and lessons learned. A number of
innovative programs have already been developed that show significant leadership by U.S. states
in supporting renewable energy markets. It is important that clean energy fund administrators
learn from each other’s emerging experience, and that policymakers and others in the renewable
energy community recognize the significance of the ongoing actions of these clean energy funds.

1.2 Report Objectives

This report contributes to that learning by compiling, in a case study format, information on
innovative renewable energy programs and administrative practices from U.S. and international
clean energy funds. These innovative programs and practices are those that have worked — or
that promise to work — effectively for similar organizations in the U.S. and worldwide. These
programs and practices might therefore merit further investigation, adaptation, or emulation by
other clean energy fund administrators.

This report was originally funded by and prepared for the Energy Trust of Oregon (Energy
Trust), a nonprofit organization created in part to invest SBC funds into renewable energy
projects in Oregon. The Energy Trust was seeking to identify innovative renewable energy
programs and administrative practices from other jurisdictions. (The Energy Trust was also
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interested in identifying the organizational and programmatic “pitfalls” that other funds had
experienced; these results will be provided in a separate report.)

Though originally prepared for the Energy Trust, the contents of this report have been altered
and updated somewhat to make it broadly applicable to other state clean energy funds.
Accordingly, this report is intended as a summary of some of the innovative actions that state
clean energy funds are taking to promote renewable energy, and therefore serves as a reference
document for clean energy fund administrators, state and federal policymakers, and other
renewable energy stakeholders.

This report has two major purposes.

e First and foremost, this report summarizes innovative renewable energy programs from the
U.S. and abroad, based on experience from clean energy funds. This information is intended
to assist state clean energy funds in considering the various programmatic options at their
disposal in the near- and longer-term.

e Second, the report highlights innovative administrative practices from among U.S. clean
energy funds. Because effective program administration and management are critical for the
success of any organization, the intent of the administrative “innovative practice” summaries
is to identify how clean energy funds have effectively managed their programs.

Our approach in this work was not to describe every innovative program or administrative
practice in existence, but rather to focus on a broad selection of innovative efforts that may be
useful to clean energy funds broadly (and the Energy Trust specifically). We acknowledge that a
certain amount of judgment was required in making these selections. The purpose of this
document, however, is not to make prescriptive statements on how to best meet the objectives of
any individual clean energy fund. Instead, the intent is to inform clean energy funds and others
about the innovative programs and administrative practices that are being put to use in other
jurisdictions, emphasizing descriptive findings. We hope to continue this work and provide
additional innovative program cases in the future.

1.3 Overview of Methods

This report contains 16 innovative renewable energy program cases, and 5 innovative
administrative practice cases. Prepared in a case study format, each case provides an overview of
the program or administrative issue, and the results and lessons learned from the effort. Each
case also lists contact information and data sources such that readers can easily obtain more
detailed information.

Innovative program and administrative cases were identified and selected based on our own
extensive observations of state and international activity, a review of program documentation,
evaluations, and published reports, and our interactions and interviews with both fund
administrators and with domestic and international renewable energy experts. Because this report
was originally prepared for the Energy Trust of Oregon, we specifically selected certain cases
based on the interests of the Energy Trust. Because experience with many of the U.S. programs
is limited, we highlight not only programs that have been objectively successful but also
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programs that include innovative features for which little experience yet exists. Details on the
methods for case selection, as well as our methods more broadly, are provided later in this report.

1.4 Report Content

The remainder of this report is organized as follows:

e Chapter 2 presents the innovative programmatic cases. Section 2.1 provides a more detailed
review of our methodology in selecting innovative programs, while the remaining sections
provide details on the 16 programmatic cases that we chose to highlight. Each case contains
the same basic information and format: (1) a case summary (broken out onto an initial
separate page and intended primarily for those readers seeking only a high-level summary
with little detail), (2) a detailed case description and highlights (for those seeking more
detail), (3) organization and contact information, and (4) information sources. Each case is
intended to be brief, typically 6 pages maximum, with web links, contacts, and information
sources clearly identified for easy reference.

e Chapter 3 presents similar information for our innovative administrative practices. The
chapter begins with a brief review of our approach to case selection and data collection. The
remaining sections provide summaries of the five administrative cases that we selected as
innovative practices.

e Chapter 4 provides some brief conclusions to the report.

Using the case study templates provided in this report, Berkeley Lab and the Clean Energy
Group will endeavor to summarize additional innovative programs over the coming years.
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2  Innovative Program Cases

2.1 Approach Overview

This chapter contains 16 innovative renewable energy program cases from the U.S. and abroad
that may merit further investigation, adaptation, or emulation by other clean energy funds. We
sought to identify cases that represent a wide spectrum of program and technology types. The 16
innovative programmatic cases can be categorized as follows:

e large-scale renewable projects (4 cases),

photovoltaics (PV) and small wind (7 cases),

biogas systems (1 case),

customer-driven green power market (1 case),

project facilitation, training and infrastructure (2 cases), and

green buildings (1 case).

. . . 1
These 16 innovative program cases come from the following sources:

e Recent Activities of U.S. State Clean Energy Funds. A large number of states have
recently created clean energy funds, often during electricity reform processes. These funds
have made numerous investments, some of which have already borne fruit, and many of
which have only just begun. The majority of our cases come from this source.

e International Experience. International markets for renewable energy have often been
driven by policies that are unlikely to be directly relevant to U.S. clean energy funds: feed-in
tariffs, tax policies, and, more recently, purchase mandates. Capital grants have also been
used successfully. However, based on our experience with international renewable energy
policies, a review of secondary sources, and select interviews with international renewable
energy experts, we identified several cases that either provide longer programmatic history
and experience than in the U.S., or that represent innovative activities not currently
happening in the U.S.

e Other Select Efforts. Though not always funded by clean energy funds per se, certain other
state or local programs may provide relevant lessons for state clean energy funds. We
therefore include one case that summarizes experience with several energy loan programs,
some of which are funded by clean energy funds and others of which are funded in other
ways. We also include a case on bulk purchase and installation programs for photovoltaics,
drawing on experience from programs and efforts that are not always funded by state clean
energy funds.

Because experience with many renewable energy programs remains limited, we highlight both
programs that have already shown success, and programs that have been designed in an
innovative or creative fashion, but for which experience is too limited to definitively claim
success.

! We note that we did not exhaustively search for smaller renewable energy programs run by state energy offices.
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We also include several cases that simultaneously explore the programs of multiple clean energy
funds to show how the experience of one state has resulted in program tweaks and improvements
in another state. We expect that these “combination cases” will be of value because they attempt
to identify both program successes and possible improvements in fund distribution over time.

The 16 programmatic cases highlighted in this chapter were identified and selected based on our
own extensive observations and evaluations of state and international activity, from reviewing
program documentation, evaluations, and published reports, and from interactions and interviews
with both fund administrators and with domestic and international renewable energy industry
participants and experts. Because this report was originally prepared for the Energy Trust of
Oregon, the Energy Trust was heavily involved in this iterative process, and helped guide the
selection of an appropriate and diverse mix of programs.

A variety of qualitative criteria were used to screen innovative programmatic practices and to
ultimately identify the 16 cases. Most of the criteria cannot be quantified in a meaningful way,
and therefore we acknowledge a degree of professional judgment and subjectivity in our choices.
These qualitative criteria included:

e Low Incentive Levels per kWh of Electricity Delivered: We looked for cases that
demonstrated a low incentive level per kWh (program and administrative costs) of electricity
delivered, and/or that leveraged other funds.

e High Success Rate of Installations: We sought cases that have been particularly successful
in getting projects in the ground, or getting customers to buy renewable energy.

e Market Transformation and Replicability: We sought cases that appeared replicable and
sustainable, and that had the possibility of “transforming” the renewable energy market.

e Addresses Concerns Experienced in Another State: We sought cases in which a state tried
to innovate and improve upon the programs developed in other states.

e Wide Technology and Program Mix in Final Selection: As shown earlier, we tried to
identify best practices that would cover a wide range of technologies and program types.

e Incentives and Technologies Are Applicable to the Energy Trust: We selected cases that
demonstrate the use of incentive types that are applicable to the Energy Trust of Oregon, and
cases that emphasize the technologies that are targets of the Energy Trust’s efforts.”

Our approach was not to identify and describe every innovative practice in existence in the U.S.
or internationally, but rather to focus on a selection of innovative programs that may be useful to
clean energy funds broadly (and the Energy Trust specifically).

While there is clearly some overlap, we also specifically tried to select cases that represent a
wide variety of technologies and program types: large-scale renewable projects (e.g., wind), PV
and small wind, biogas, customer-driven green power markets, project facilitation, training and
infrastructure, and green buildings. Two important implications of this approach deserve
mention:

? By this measure, this report excludes for example cases that emphasize natural-gas fuel cells, forestry-based
biomass resources, and equity investments in renewable energy firms.
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First, our approach does not seek to evaluate the relative merits of one technology over
another (e.g., PV versus wind) or one program type over another (e.g., grants to large
projects verses directly supporting the green power market). We leave these important
decisions to state policymakers, clean energy fund administrators, and other renewable
energy stakeholders, and instead focus our efforts on relating these innovative practices in a
descriptive fashion.

Second, it is sometimes challenging to identify a singular innovative practice in certain
programmatic areas. This is especially true for distributed generation technologies (PV, small
wind, etc.), where a wide range of innovative funding approaches have been used. In the
case of solar, we have therefore opted to identify and describe a disproportionately large
number of cases to highlight some of the advantages and disadvantages of different program
types. Additionally, because the issues associated with small wind are somewhat similar to
those for solar, and because most small wind programs have so far been offshoots of PV
programs, we chose to describe small wind and PV programs jointly.

After selecting our featured programs, we sought the necessary information to write the case

studies that are included in the pages that follow. Data collected about the selected innovative

programs came from published papers and reports, program websites, programmatic summaries

and documentation written by the funds, and interviews with fund personnel. Based on our

research, each case below includes a brief case summary (broken out onto a separate initial page,

and intended for those seeking only a high-level summary with little detail), a more detailed case

write-up, contact information, and a list of data sources. Because the information provided for

each case is not exhaustive, each write-up contains additional web links and contact information
from which additional details may be obtained.
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2.2 Production Incentive Auctions to Support Large-Scale
Renewables Projects in Pennsylvania and California

2.2.1 Case Summary

Case Description

In June 1998, California pioneered the use of production incentives — which encourage project
performance by paying on a per-kWh basis — to support large-scale renewable projects. Three
production incentive auctions have now been held in the state. For a variety of reasons — most
notably a lack of credit-worthy power purchasers, but also including permitting delays and
general market uncertainty — more than half of all funded projects (representing more than 80%
of total funded capacity) have not yet been built. In late 2000, Pennsylvania tweaked
California’s production incentive model to suit its own needs in supporting wind power. Though
direct comparisons between the two programs are difficult and perhaps even inappropriate given
somewhat conflicting program objectives, the design and early results of Pennsylvania’s program
are encouraging, suggesting that Pennsylvania’s approach may be somewhat better suited to
bring new wind capacity on line in a short period of time.

This case summarizes California’s production incentive program and the difficulties it has faced,
and then focuses on how Pennsylvania has attempted to innovate on California’s approach to
bring new wind capacity on line quickly and prior to the then-expected expiration of the federal
production tax credit (PTC) for wind power at the end of 2001.

Innovative Features

e California’s market-based program was designed to allow all renewable technologies to
compete for funds, and as such has incorporated a relatively high degree of leniency to
accommodate the needs of a diverse set of technologies (e.g., long development times for
geothermal relative to wind).

e Pennsylvania’s program — which focuses solely on wind power and has far lower funding
levels — innovates on California’s pioneering efforts by providing up-front payment of the
production incentive, requiring more stringent bid bonds from developers, and using greater
discretion in selecting projects that combine a low level of required incentive with a high
probability of project completion.

Results

e In the three auctions held since June 1998, California has awarded $242 million in 5-year
production incentives to 81 projects totaling 1,300 MW of new renewables capacity. So far,
36 projects totaling 203 MW have come on line.

e In late 2000, Pennsylvania awarded $6 million to 2 wind projects totaling 67 MW. One 15
MW project came on line within a year (in October 2001), and the other has been delayed by
certain local opposition. Both of the Pennsylvania wind projects have secured 20-year power
purchase agreements with Exelon Power Team. In July 2002, Pennsylvania issued a second,
less-structured $6 million solicitation for wind power (described in Section 3.6).
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2.2.2 Detailed Case Description and Highlights

Clean energy fund administrators in the U.S. often face a “chicken and egg” problem when it
comes to providing incentives to utility-scale renewable energy projects. On the one hand, these
projects typically require not only state financial support but also a long-term power purchase
agreement (PPA). Without long-term revenue certainty from both sources, renewable developers
are often unable to secure suitable financing to develop their projects. On the other hand, state
clean energy funds are responsible for only one of the two requirements — state financial support.

Production incentives that pay on a per-kWh basis have become a popular form of state financial
support for large-scale renewable energy projects. This is because production incentives
encourage maximum energy production and appear not to trigger offsets to the federal
production tax credit (PTC) for wind and closed-loop biomass.

Yet experience in California and elsewhere shows that, on their own, production incentives are
not a complete panacea, and are often not sufficient to bring projects to fruition. Without a PPA
from a credit-worthy buyer that will, when combined with the state incentive, provide sufficient
revenue certainty to the project, project completion rates will languish. Therefore, if the goal is
to bring new renewables capacity on line quickly, production incentives should be designed
carefully. For example, production incentives might be awarded only to projects that have
identified, or that are very close to identifying, a willing and credit-worthy buyer of their power.
Stringent bind bonds and project milestones can also improve project completion rates.

This case summarizes California’s pioneering efforts with its production incentive program, and
the difficulties it has faced. The case then turns to a discussion of how Pennsylvania’s much
smaller production incentive program has been designed to overcome some of the challenges that
have faced California’s program. Though direct comparisons between the two programs are
difficult and perhaps even inappropriate given somewhat conflicting program objectives, the
design and early results of Pennsylvania’s program are encouraging, suggesting that
Pennsylvania’s approach may be somewhat better suited to bring new wind power capacity on
line in a short period of time.’

California

In June of 1998, the California Energy Commission (CEC) pioneered the use of production
incentives to support large-scale renewable energy projects when it auctioned off $162 million in
5-year production incentives to 55 projects totaling roughly 550 MW of new renewable capacity.
Three of the projects were expected to come on line in 1998, 22 in 1999, 17 in 2000, and the
remaining 13 in 2001.* As of June 2002, however, 5 of the original 55 projects had withdrawn
from the program, while 30 of the remaining 50 projects had come on line, adding roughly 178
MW of new in-state renewables capacity. In other words, 4 years after the first auction, nearly
half of the projects (accounting for roughly two-thirds of the capacity) funded in that auction
have not been built.

3 In addition to California and Pennsylvania, other states that have offered production incentives to large projects
include Montana, New Jersey, New York, Oregon, and Rhode Island.

* Winning bidders were given until the end of 2001 (i.e., 3.5 years) to bring their projects on line, or else risk losing
their incentive award.
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Since the initial June 1998 auction, the CEC has held 2 additional auctions in response to the

state’s electricity crisis:

e In November 2000, the CEC auctioned off $40 million of 5-year production incentives in
support of 17 projects totaling 471 MW. This auction included a 10% bonus/penalty system
to encourage projects to come online prior to the summer of 2001. As of June 2002, 6 of
these projects totaling 25 MW have come on line.

e In August 2001, the CEC auctioned another $40 million in support of 9 projects totaling 300
MW. This auction also included a 10% bonus/penalty system to encourage projects to come
online prior to the summer of 2002. So far, none of these projects have been built.

In aggregate, then, since June 1998 the CEC has awarded $242 million (through a weighted
average 5-year production incentive of 0.8¢/kWh) in support of 81 projects totaling roughly
1,300 MW of new renewables capacity. As of the end of June 2002, 36 projects totaling 203
MW have come on line. This low level of project completion is not overly encouraging, and is
due to a variety of factors, including: a notable lack of credit-worthy purchasers of project
output (exacerbated by California’s electricity crisis); permitting hurdles; and a high degree of
market uncertainty — even before the electricity crisis began — that in retrospect contributed to
optimistic and aggressive bidding behavior by developers. Each of these three factors is
explored in more depth below.

e Lack of Credit-Worthy Purchasers of Project Output: The main culprit behind
California’s struggle to see new renewables projects built is a perverse lack of demand.
California’s electricity crisis destroyed the green power market and concentrated all power
purchasing in the hands of the Department of Water Resources (DWR), which signed only a
handful of contracts for renewable energy (representing just 1.5% of the total power the
DWR has contracted for over the next decade). With the DWR now facing a power glut, and
two of the three major investor-owned utilities in the state struggling to regain an investment-
grade credit rating, developers of new projects have largely been unable to secure the long-
term contracts they need in order to obtain suitable financing and develop their projects.

California’s experience demonstrates that even with generous production incentives, revenue
uncertainty can still plague a project. In addition to providing effective incentives, state
funds must remain mindful of the need for projects to secure PPAs with credit-worthy
counter-parties. One potential remedy to the problem of revenue uncertainty is to provide
incentives directly to utilities or other credit-worthy power purchasers that buy project output
rather than to the projects themselves, as discussed in Section 2.3 on the UK’s Non-Fossil
Fuel Obligation. California is currently planning a slight variation on this theme, whereby
the state’s investor-owned utilities would be required to contract for renewable power at
market prices, and state production incentives would be paid to renewable generators to
cover any remaining above-market costs. Oregon’s clean energy fund, meanwhile, has
recently issued a wind power solicitation with the same structure as that being planned in
California. Yet another solution, however, is to use discretion (combined with strong
milestones and bid bond requirements) to select projects that have secured (or are close to
securing) a long-term PPA, as Pennsylvania has done (discussed below).
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e Permitting Hurdles: Even projects that are able to secure PPAs may be denied construction
permits or be significantly delayed at the permitting stage. For example, 2 of the 4
geothermal projects funded in the CEC’s first auction have negotiated PPAs with the
Bonneville Power Administration, yet have not been built due to planning opposition from
local Native Americans and environmental groups. A lack of familiarity with the issues
surrounding renewable energy technologies, typical NIMBY responses, local political
considerations, and even inadequate staffing at permitting agencies can all raise permitting
hurdles that might stymie a project.

e Market Uncertainty and Aggressive Bidding: One must recognize that the CEC’s
production incentive program, as well as the evolving electricity market environment in
which it has been operating, are both unprecedented. At the time of the first auction in June
1998, no one could have predicted the strength (or lack thereof) of the newly competitive
electricity market, the degree of demand for green power, the extent of the “green” premium
that renewable generators might earn, or the electricity crisis that would eventually destroy
the market. Within this first-of-its-kind and constantly changing market environment, both
the CEC (in designing its auction) and renewables developers (in bidding into the auction)
were forced to operate on the assumption of a stable market.

In retrospect, of course, this turned out to be a bad assumption, and it is likely that some of
the bids in the first auction were based on an overly optimistic assessment of market demand
and PPA availability. It is also quite possible that the flexible and lenient design of the first
auction may have enabled developers to bid aggressively without fear of substantial recourse.
In particular, while the CEC’s bid bond requirement (10% of the full 5-year production
incentive requested) is intended to discourage blatant “speculative” bidding, the rather lenient
refund policy (relative to Pennsylvania, see below), whereby the full bond is refunded once a
project files for permits, makes it relatively painless for developers to opt out of successfully
bid projects that no longer look as attractive as they once did. Additionally, the CEC’s
approach to selecting projects based largely on the level of the incentive bid (and not on other
factors that might affect project completion) may have helped exacerbate this aggressive
bidding phenomenon. While aggressive bidding is not, by itself, troublesome, and in fact
may be highly desirable in an auction setting, if a program’s ultimate goal is to see renewable
energy projects proceed towards construction quickly, then there is a need to balance
aggressive or overly optimistic bidding with a certain degree of realism. Requiring more
stringent forms of security is one way to accomplish this.

While these are just a few of the reasons that project completion rates have languished in
California, it should be noted that the CEC’s program was not necessarily designed to bring
projects on line rapidly or within an unstable market. Instead, California’s program was
designed to allow all renewable technologies to compete for funds, and as such incorporated a
relatively high degree of leniency to accommodate the needs of a diverse set of technologies.
For example, developers funded in the first auction were given 3.5 years to develop their projects
— more time than typically needed to develop a wind plant, yet perhaps barely enough time to
develop a geothermal project. In this and perhaps several other ways, the CEC’s program was
designed with the “lowest common denominator” (e.g., longest development time) in mind. The
program was also designed to be market-based, with the auctions structured to reward the most

Case Studies of Leading Clean Energy Funds Page 16



cost-competitive (i.e., lowest bid) projects rather than to guarantee that projects would be built
(leaving that decision up to the market). This overall strategy differs markedly from that
employed in Pennsylvania, where the program’s main objective was to bring wind power
projects (i.e., a single technology) on line before the scheduled expiration of the federal
production tax credit (PTC) for wind power at the end of 2001 (i.e., a little over a year from the
auction date).

Pennsylvania

As part of the PECO/Unicom merger settlement, the Sustainable Development Fund (SDF) in
PECO’s service territory received $12 million to support the development of new wind power in
Pennsylvania. In September 2000, the SDF issued a $6 million “Phase I” competitive
solicitation for new wind power, offering 5-year production incentives capped at 1.5¢/kWh (i.e.,
modeled after California’s program). A dozen or so projects totaling roughly 150 MW of new
wind capacity responded with bids.

After narrowing the field to just a few projects and consulting with these bidders, however, the
SDF determined that it could increase its leverage and the number of MW installed by
effectively providing a lump sum payment (contingent on production) payable upon the
commercial operation of each project. Through this novel arrangement, the SDF provides the
developer with the full projected 5-year incentive amount upon commercial operation, and in
return the developer provides the SDF with a letter of credit for that amount. As the wind project
“earns” its incentive over time by producing energy, the amount of funds secured by the letter of
credit is reduced accordingly until either the project earns the full incentive amount or the 5-year
incentive period expires (in which case the project forfeits any remaining un-earned incentives).’

Two projects, totaling 67 MW, were announced as winners of the solicitation in early 2001. The
15 MW Mill Run project (awarded $2 million or 1.2¢/kWh) in western Pennsylvania came on
line in October 2001, while the 52 MW Waymart project (awarded $4 million or 0.8¢/kWh) near
Scranton has been delayed by certain local opposition. Both projects have secured 20-year PPAs
from Exelon’s wholesale Power Team. Even with the production incentive, the PPAs are priced
at above-market rates; Exelon intends to make up the difference through premium green power
sales. As such, Exelon has reached an agreement with Community Energy, Inc. to market the
wind power at a premium to both commercial and residential retail customers. Community
Energy has already sold essentially all of the output of the 15 MW Mill Run project (along with
that of the 9 MW Somerset project, described in Section 2.5) mainly to institutional and
commercial buyers in the state.

While only one of the two funded projects had come on line by September 2002, the basic design
of SDF’s production incentive program, as well as the health of the overall electricity market

> One of the winning bidders has received a definitive private letter ruling from the IRS that this up-front production
incentive will not offset the value of the federal production tax credit. The ruling, however, is based largely on
SDF’s non-governmental status and the fact that the funds in question came from a utility merger settlement (i.e.,
private rather than public capital). Since these conditions are case-specific, other clean energy funds would be wise
to seek advice from the IRS — or more appropriately encourage funded projects to do so — if they were to consider
offering up-front production incentives.
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within the region, appears likely to result in faster project completion than in California. Several
enabling factors (both internal and external to the program) deserve mention:

Stable Demand: Unlike California, Pennsylvania offers multiple markets in which to sell
wind power, making at least one credit-worthy wholesaler (Exelon) more comfortable in
entering into long-term PPAs, which are critical to the success of wind projects.
Pennsylvania’s restructured electricity market has remained relatively stable compared to that
of California, and the state’s green power market also remains functional. In addition,
funded projects are permitted to sell their output into the New Jersey renewables portfolio
standard (RPS) if desired. The presence of demand from multiple markets allows developers
and market participants to proceed with new projects in an environment of relative certainty.
Discretion to Choose the Best Projects: The SDF employed considerable discretion in
selecting projects that were both able to demonstrate low required incentive levels and a high
probability for project completion by the end of 2001. To evaluate projects based on the
latter metric, the SDF asked bidders to provide information demonstrating: financial health,
ability to finance a large wind energy project, technical ability to construct and manage a
large wind energy project, site control, feasibility of interconnecting the proposed project
with the electric grid, wind resource adequacy, ability to secure all required permits within
four months of award, and, perhaps most importantly, progress towards securing a power
purchase agreement. These criteria are more comprehensive than those employed in
California — where the CEC selected winning projects from among the pool of qualified bids
based solely on the level of incentive requested® — and may have contributed to
Pennsylvania’s success in bringing new wind capacity on line in a short time period. Of
course, the small size of Pennsylvania’s program ($6 million in support of a single
technology) relative to California’s program ($242 million in support of a diverse set of
technologies) facilitates the use of discretion in evaluating project bids.

Bid Bond Milestones: Pennsylvania’s bid bond system differs from California’s in one
critical respect. Though the level of security provided — at $2,500 per MW of project — is
only about 20% as large as California’s requirement, the refunding milestones are more
stringent: one third of the bid fee is refunded once the project has secured all permits, a
second third is refunded once the project has secured financing, and the final third is only
returned once the project has commenced commercial operation. This is in contrast to
California, where the entire bid bond is refunded at the time the project applies for permits.
Again, this difference in bid bond design is perhaps reflective of the different philosophies
employed by California and Pennsylvania in designing their respective programs: whereas
California has relied largely on market discipline to ensure that projects are built,
Pennsylvania has chosen to maintain greater leverage over its funded projects in an effort to
encourage rapid completion.

Up-Front Incentive: The “up-front” nature of the incentive leverages its value, due to the
time value of money. If one assumes that the wind developer’s cost of capital exceeds the
SDF’s opportunity cost of capital by 10%, this up-front lump sum approach boosts the
incentive’s leverage by 32% (in this case, enabling an additional 16 MW) compared to a
production incentive distributed over 5-years. If the cost of capital differential is 5%, a 15%
(or in capacity terms, 9 MW) leverage boost could be expected. It is worth noting that this

® Qualified bids are those that satisfactorily included an estimate of energy production over 5 years and a forfeitable
bid bond, as well as demonstration of eligibility to bid, site control, and project feasibility.
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novel approach has also been recognized by SDF’s peers as being innovative and worth
emulating: in their latest solicitations for grid-supply projects, both New York and Rhode
Island have indicated a willingness to structure an SDF-style up-front production incentive if
requested by the successful bidder.’

2.2.3 Organization and Contact Information

Roger Clark

The Sustainable Development Fund
Cast Iron Building, Suite 300 North
718 Arch Street

Philadelphia, PA 19106-1591
http://www.trfund.com/sdf
clarkr@trfund.com

(215) 925-1130

Suzanne Korosec

California Energy Commission
1516 Ninth Street

Sacramento, CA 95814-5512
http://www.energy.ca.gov/
skorosec(@energy.state.ca.us
(916) 654-4516

2.2.4 Information Sources

Bolinger, M. and R. Wiser. 2002. “Utility-Scale Renewable Energy Projects: A Survey of Clean
Energy Fund Support.” LBNL-49667. Berkeley, Calif.: Lawrence Berkeley National Laboratory.

CEC Reports: http://www.energy.ca.gov/renewables/documents/index.html

SDF Semi-Annual Reports for 2001: http://www.trfund.com/sdf/sdf important%20docs.htm

NYSERDA Program Opportunity Notice 672-02: http://www.nyserda.org/672pon.pdf

SDF Funding Opportunity Notice: http://www.trfund.com/sdf/sdf important%20docs.htm

Personal communication with: Roger Clark (SDF)

Comments provided by: Suzanne Korosec (CEC)

" Montana’s fund also tried to use a variant to this approach; in this case, the fund was to deliver an up-front
payment to a wind project in order to secure a lower and fixed PPA price for the power output. Though the wind
project is now on-hold, the payment was to be made after the project was up and running and “accepted” by the
utilities involved.
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23 The U.K. NFFO and Ireland AER Competitive Bidding
Systems

2.3.1 Case Summary

Case Description

Until recently, the United Kingdom’s (UK) principal form of support for renewable energy was
delivered through a competitive bidding process known as the Non-Fossil Fuel Obligation
(NFFO). Through this process, renewable generators were able to bid for above-market power
purchase agreements (PPA) in five NFFO auctions. The UK’s electric companies were required
to purchase the output of projects awarded NFFO contracts. Instead of the government paying
production incentives to renewable energy generators, however, the utility purchasers were
reimbursed for any above-market costs that were incurred. A similar mechanism, called the
Alternative Energy Requirement (AER), has been operating since 1995 in Ireland. Because these
systems eliminate “power purchase agreement uncertainty,” a major concern in the U.S., they are
described in this case study.

Innovative Features

e Experience with the NFFO and the AER shows how clean energy funds can work directly
with the ultimate purchasers of renewable electricity to offer full revenue certainty, including
long-term PPAs, to the lowest-cost renewable projects.

e This approach (or variants of it) deserves consideration as a way of maximizing the chances
of project success. Of course, unlike the NFFO and AER, state funds will not be able to
require utility or competitive electricity supplier participation; instead, incentives will need
to be offered to encourage such participation.

e Such approaches have not yet been applied extensively by state renewable energy funds, in
part because such an approach is challenging to develop once retail competition is introduced
and the traditional roles of the utility providers change. States like Wisconsin and Oregon,
however, which have not comprehensively restructured their electricity industry, may be
particularly well positioned to broker such a deal. In fact, in July 2002, Oregon issued a wind
power solicitation structured along these lines; California is planning to implement a related
strategy.

e NFFO and AER experience also shows that long-term PPAs, regular competitive
solicitations, technology bands, and penalties for non-performance can all play a role in clean
energy fund efforts to support large-scale renewable projects.

Results

e The NFFO and the AER have created strong competitive pressures to lower the price of
renewable electricity.

e Both sets of programs have also brought new renewable generation on line (approximately
1000 MW in total) and have solved the “PPA dilemma” faced by some U.S. funds.

e The NFFO and AER processes do not merit direct emulation, however. In both cases,
incentives for speculative bidding and permitting hurdles have resulted in a large number of
failed projects.
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2.3.2 Detailed Case Description and Highlights

The Need for a Long-Term PPA

As mentioned in Section 2.2, fund administrators in the U.S. often face a “chicken and egg”
problem when it comes to providing incentives to utility-scale renewable energy projects. On the
one hand, these projects typically require not only state financial assistance but also a long-term
power purchase agreement (PPA). On the other hand, clean energy funds are responsible for only
one of the two requirements — state financial assistance.

The limited success of the production incentive auctions in California (described in Section 2.2)
therefore comes as little surprise. With the onset of the energy crisis, the winning bidders in the
CEC auctions searched in vain for PPAs with credit-worthy buyers that would, when combined
with the CEC incentive, provide enough revenue certainty to get their projects built.

Clearly, a proper linkage between fund solicitations and long-term PPAs is crucial to success
(Bolinger and Wiser 2002). As detailed in other cases, Pennsylvania and Minnesota have taken
limited steps to break this chicken-and-egg problem — in both states the fund administrator
selected projects that appeared most likely to garner a PPA. The Energy Trust of Oregon has
gone one step further by proactively working with the state’s two investor-owned utilities to
ensure a PPA for the wind projects it plans to support; California is planning to implement a
related strategy. Finally, as discussed in this case, the U.K. Non-Fossil Fuel Obligation (NFFO)
and Ireland Alternative Energy Requirement (AER) provide examples of perhaps the most direct
way of achieving a PPA and revenue certainty.

The NFFO and AER Structure “Solves” the PPA Conundrum

Until recently, the UK’s principal form of support for renewable energy was delivered through a
competitive bidding process known as the NFFO (similar mechanisms, not described here, are
used in Scotland and Northern Ireland). Through this process, between 1990 and 1998,
renewable generators were able to bid for above-market PPAs in five NFFO auctions intended to
result in 1500 MW of declared net capacity (DNC) by 2000 (Mitchell 2000).* The UK’s 12
regional electric companies were required to purchase the output of any project in their region
awarded an NFFO contract, and were refunded the difference between the monthly NFFO price
and the market price of power (the UK power pool price) via a surcharge on electricity
consumption (similar to a system-benefits charge). A similar mechanism has been operating
since 1995 in Ireland and continues to this day, with 5 competitive bidding rounds held so far
(Gallachoir 2000).

These solicitations were “full cost” auctions that asked renewable developers to bid the PPA
price that they would require to come on line. Instead of the state paying this price directly to the
developers, however, the utilities were required to enter into these PPAs but were subsequently
reimbursed for any above-market costs that were incurred. Clean energy fund support was
therefore directed to the purchaser of the electricity — the utilities — rather than to the project
developer. Unlike a production incentive, a full cost auction eliminates the risk of not finding a
long-term PPA with a credit worthy buyer.

® DNC is the amount of baseload capacity required to produce an equivalent amount of energy over a year — 4 MW
of wind at a 25% capacity factor equates to 1 MW DNC.
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NFFO1 and NFFO2 offered PPAs that expired at the end of 1998, while NFFO3, 4, and 5 offered
15-year contract terms, as has the AER in Ireland. Within each auction there have been separate
“bands” for different renewable technologies, and in some rounds there have been sub-bands for
small wind projects, therefore ensuring a more diverse set of winning bidders. Winning bidders
are those that have the lowest PPA bid prices in their specific band, and winners are offered
PPAs at their bid price.

Solicitation Results

The structure of the NFFO and AER solicitations solved one major problem — that of the PPA —
and also resulted in deep price reductions over time. For example, the average 15-year PPA price
of winning bidders in NFFO3 was 4.2 pence/kWh, while similar bids in NFFOS5 were down to
2.7 pence/kWh.

The table below shows results from the five rounds of the NFFO, which resulted in 880 awarded
contracts for 3271 MW of renewables declared net capacity (DNC). Note that prices in NFFOI
and 2 are not directly comparable to NFFO3, 4, and 5 because PPA lengths were raised from 8 to
15 years.

NFFO1 NFFO2 NFFO3 NFFO4 NFFOS
period of guaranteed contract 1990-1998 | 1991-1998 | 1994-2009 | 1997-2012 | 1998-2013
capacity of winning bids (MW, 152 472 627 843 1177
DNC)
installed capacity (MW, DNC) 145 172 293 156 55
average price (pence/kWh) 6.5 6.6 4.4 3.5 2.7

Results of the AER, not presented here, show similar trends, though the AER competitions have
been far smaller in size (Gallachoir 2000).

Problems Loom: Permitting and Speculative Bidding

While the basic structure of the NFFO and AER has merit, and the results of the solicitations
have been widely lauded as encouraging efficient cost reductions, the NFFO and AER processes
have also been strongly criticized. This criticism is based on the observation that the majority of
winning bidders have been unable to bring their projects on-line. Out of 3271 MW of awarded
contracts, only 821 MW has been installed — a success rate of just 25% so far. AER results are
similar.

As described by Mitchell (2000), the government’s often-stated desire to reduce the average

price per kWh for each successive order created tremendous competitive pressures to lower bid

prices. Two specific design features of the NFFO and early rounds of the AER contributed to
what many believe to be a high degree of speculative bidding:

e No Penalties for Non-Performance and Lengthy Development Times: Bid prices have
been the primary metric by which winning projects are selected. With no penalties applied to
winning bidders that are unable to develop their projects, and with up to 5 years to bring
one’s project on line, generators were encouraged to bid speculatively based on assumptions
of declining technology costs in the future.
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e Permitting Hurdles: To further increase their chances of securing a contract, developers
naturally looked to the strongest wind sites — which in the UK often coincide with prominent
features of the landscape. With no requirements that projects have permits before bidding
into the NFFO and initial rounds of the AER, numerous projects faced permit denials after
winning an NFFO contract.

Though these elements of the NFFO and AER process do not deserve emulation — and in fact the
UK NFFO has now been abandoned in favor of a renewables portfolio standard because of the
limited success of the NFFO in bringing projects on-line — the concept of working with or
through the utility buyer of renewable electricity deserves the attention of U.S. clean energy
funds. Such an approach may be especially viable in states that have not opened their electricity
market to full retail competition and therefore have not fundamentally altered the role of the
utility providers. Of course, unlike the NFFO and AER, state funds will not be able to require
utility participation; instead, incentives will need to be offered to encourage such participation.

Several state funds are considering or actually pursuing such a model. In July 2002, the Energy
Trust of Oregon (in complicity with the state’s two investor-owned utilities) issued a solicitation
for wind power whereby the utilities would enter into long-term PPAs for the power at prices
reflective of projected market prices, and the Energy Trust would subsidize the project to cover
any remaining above-market costs. California is planning to use a similar model as a means of
covering the incremental cost of a renewable portfolio standard.

The idea of regular competitive solicitations to allow technologies to mature and technology
bands to ensure resource diversity also deserves consideration. It is also useful to note the
NFFO’s move away from the initial 8-year PPAs to 15-year PPAs in later rounds, and the
consequent reduction in bid prices. Learning from the NFFO and AER, it is also apparent that
penalties for non-performance and closer consideration of siting and permitting issues should be
incorporated in competitive bidding processes. These lessons have apparently been learned in
Ireland, where the latest round of the AER required that projects have permits before they bid,
and that winning bidders maintain a tight schedule for completion (Gallachoir, Chiorean and
McKeogh 2002).

2.3.3 Organization and Contact Information

UK NFFO

Renewable Energy Enquiries Bureau
ETSU

Harwell

Didcot

Oxfordshire

OX11 0QJ

nre-enquiry(@aeat.co.uk

01235 432450
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Ircland AER

Eugene Dillon

Department of Public Enterprise
Sustainable Energy Division

44 Kildare St.

Dublin 2, Ireland
http://www.irlgov.ie/tec/energy/renewable/
EugeneDillon@dpe.ie

(353-1) 604-1061

2.3.4 Information Sources

Bolinger, M. and R. Wiser. 2002. “Utility-Scale Renewable Energy Projects: A Survey of Clean
Energy Fund Support.” LBNL-49667. Berkeley, Calif.: Lawrence Berkeley National Laboratory
and Clean Energy Funds Network.

Gallachoir, B. 2000. “Market Mechanisms — Future Policy Options.” Workshop RE4: Changing
Market for Renewables.” The Energy Show 2000.

Gallachoir, B., C. Chiorean and E. McKeogh. 2002. “Conflicts between Electricity Market
Liberalization and Wind Energy Policies.” Proceedings of Global Wind Power 2002. April 2 - 5
2002 Paris, France.

Haas, R. (ed). 2000. “Promotion Strategies for electricity from Renewable Energy Sources in EU
Countries.” Joint report financed by the 5™ framework program of the European Commission.

Mitchell, C. 2000. “The England and Wales Non-Fossil Fuel Obligation: History and Lessons.
Annual Review of Energy and Environment, 25: 285-312.

Moore, C. and J. Ihle. 1999. “Renewable Energy Policy outside the United States.” Issue Brief
14. Washington, D.C.: Renewable Energy Policy Project.

Personal communication with: Brian Gallachoir, University College, Cork Ireland,
b.ogallachoir@ucc.ie and Catherine Mitchell, Warwick University,
catherine.mitchell@warwick.ac.uk

Ireland AER: http://www.irlgov.ie/tec/energy/renewable/

UK NFFO: http://www.dti.eov.uk/renewable/nffo.html
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24 An Open-Ended Renewables RFP in Minnesota Funds
Biomass and Innovative Wind Applications

2.4.1 Case Summary

Case Description

Xcel’s Renewable Development Fund (RDF) in Minnesota announced the results of its first
solicitation in early 2002. With over $9 million to spend on ‘“commercial” projects, the
solicitation sought grant requests from a variety of renewable technologies.

Innovative Features

The outcome of this solicitation in terms of megawatt-hours of renewable energy actually

delivered will remain unclear for some time. Nonetheless, several interesting features of the

solicitation bear mention:

e the solicitation was open and relatively unstructured in an attempt to attract a wide variety of
creative and effective project proposals;

e the program administrator specifically gave weight to biomass proposals and innovative,
smaller-scale wind applications that might otherwise not compete with larger-scale projects;

e the Fund developed an explicit method to compare the cost-effectiveness of proposals that
were received; and

e the Fund selected projects that were deemed to have a reasonable chance of obtaining a long-
term power purchase agreement from the local utility to improve chances for project
completion.

Results

e The RDF received 28 proposals for commercial projects. The Board ultimately selected 8
projects — three biomass, one hydro, two solar, and two wind. If these projects come to
fruition, the total funding of $9.8 million could result in 12 MW of new renewables capacity.

e This is a reasonably high level of funding per MW installed. But it must also be remembered
that RDF focused on smaller-scale, innovative projects to ensure a large number of winning
bidders and a mix of renewable technologies. The program, for example, has funded several
biomass digestion projects, a school-based wind project, and a “cooperative” wind project.
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2.4.2 Detailed Case Description and Highlights

The Xcel Fund

The Xcel Renewable Development Fund (RDF) will grow by approximately $9 million per year.
The RDF was created from a nuclear waste disposal settlement, and is administered by the
Renewable Development Board (which consists of two representatives of Xcel Energy and two
representatives from the environmental community).

An Open-Ended Solicitation

On July 16, 2001, Xcel issued its first solicitation for renewable energy grant proposals — future
solicitations may use non-grant funding mechanisms. “Grant” contracts may have terms of up to
10 years, allowing both production incentives and traditional up-front grants to qualify. The
timeline for the solicitation called for proposals to be submitted by August 20, 2001 and for
signed grant contracts to be filed with the Commission by December 21, 2001.

Proposals could fall into one of three categories: (A) commercial technology (minimum of 60%
of funds), (B) experimental technology (maximum of 20% of funds), and (C) research and
development (maximum of 20% of funds). Because most states plan to primarily target
commercially available technologies, we focus on Minnesota’s Category A results in this case
study.

Category A proposals (i.e., commercial technology) were to be new projects or refurbished
existing projects, and eligible technologies included wind, solar, and certain types of hydro and
biomass. The solicitation was open to all of these technologies because the RDF wanted to avoid
pre-determined technology favoritism and sought a broad range of proposals from which to
choose. Projects that would be used to meet Xcel’s renewable energy mandate were not eligible
for funds under the solicitation.

Evaluation Criteria

Evaluation criteria of Category A proposals fell into four categories: (1) project approach and
work plan, (2) project team, (3) economic development impact, and (4) cost-effectiveness. Each
proposal was quantitatively scored based on these criteria, with cost-effectiveness being given
the highest weight. The Renewable Development Board evaluated, scored, and selected winning
proposals, for ultimate approval by the PUC. The Board sought to fund a minimum of 4 projects
under Category A and also wanted to fund a diverse mix of renewable resources. Therefore,
quantitative scores were not the sole metrics of final project selection. Instead, each proposal was
evaluated relative to a “peer group” of other proposals with similar project size and technology

type.

The Cost Effectiveness Criterion

The Board recognized that it was important to apply a cost-effectiveness test that was appropriate
for the wide range of projects likely to be proposed in terms of size, technology type, and
application (electricity used on site versus sold to the grid). The Board initially decided to
calculate the amount of renewable energy generated over a 15-year period per dollar of RDF

funding. The Board also explored the application of “utility cost ratio”, “total resource cost”, and
“ratepayer impact measure” tests. The Board ultimately used the ratepayer impact test as the
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measure of cost effectiveness (it deserves note that the results from this test were found to not
differ substantially from the initially-proposed test). The ratepayer impact test is calculated by
dividing Xcel’s avoided energy cost (derived from the amount of energy proposed to be
delivered by the applicant and appropriate on-peak and off-peak avoided cost estimates) by the
sum of RDF funds requested, expected utility energy payments to the applicant (e.g., under a
power purchase agreement), and utility lost revenue (if self generation is involved). A 15-year
present-value estimate was then calculated. Results of this test were given strong weight in the
scoring process within each project size and type category.

Treatment of PPAs and Grid Sales

As described in other innovative practice cases, a proper linkage between fund solicitations and
long-term power purchase agreements (PPA) is often crucial to success. The Board made clear
that its decision to fund a project would not bind Xcel Energy to purchase the electricity from the
project under a long term PPA. However, in evaluating proposals, the Board considered the
likelihood of each proposal’s success in obtaining a PPA.

Each contractor was required to provide an estimate for the annual price schedule it would need
for up to a 15-year PPA. For those projects that would need a PPA, the Board used a screening
criterion of whether the proposed price schedule would possibly be accepted by Xcel — the Board
included two Xcel employees, facilitating the screening process and potentially improving the
prospects of ultimately obtaining PPAs. While this allowed some consideration of the PPA in
project selection, there remains a significant concern that some (perhaps many) of the funded
projects will be unable to obtain a favorable PPA and therefore will be unable to move towards
completion. To minimize the risk of wasted funds, projects that rely on a PPA will only receive
their RDF funds once the PPA has been negotiated with Xcel and approved by the Minnesota
PUC.

Solicitation Results

The RDF received 28 proposals in Category A. After considering the evaluation criteria, the
Board selected 8 projects: three biomass, one hydro, two solar, and two wind projects. If these
projects come to fruition, the total funding of $9.8 million could result in 12 MW of new
renewables capacity in the state. Though this is a reasonably high level of funding per MW
installed, it must be remembered that RDF focused on smaller-scale projects to ensure a large
number of winning bidders; RDF was also not willing to fund projects that would be used to
meet the Xcel renewables mandate.

Each selected project is briefly described below. “5-year incentive equivalent” data are
calculated by spreading the RDF funding request over 5 years of expected electricity production
(as provided by the fund administrator), ignoring discounting.

e Greden Dairy & Crop Farm is a 90-cow dairy farm. The project involves anaerobic
digestion of manure waste. The project will have a capacity of 100 kW, with about 325,000
Btu of excess heat that will be used on site. Excess energy will be sold to Xcel at a net
metering rate, or used on site to operate a soybean processing facility. The contract award is
for $80,000. (5-year incentive equivalent = 1.6¢/kWh).

e Minnesota Corn Processors had planned to install a 580 kW reciprocating engine to utilize
methane that is currently being flared from its processing facility, with electricity used on
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site. The contractor was to develop a report that could be used to show other industrial
process facilities how to implement similar projects. The contract award was for $400,000,
but the contractor subsequently declined the award. (5-year incentive equivalent =
1.7¢/kWh).

AnAerobics owns and operates a treatment system for a canned vegetable processor. Using a
“first-of-its-kind” technology, AnAerobics will simultaneously convert both solid and liquid
waste from the processing plant into methane gas and carbon dioxide. 1.7 MW of electricity
will be generated, and sold to either Alliant or Xcel. The contract award is for $1,300,000.
(5-year incentive equivalent = 1.8¢/kWh).

Crown Hydro is a 3.2 MW, run-of-river hydro facility located in Minneapolis that
anticipates selling its electricity production to Xcel. The contract award is for $5,100,000. (5-
year incentive equivalent = 5.4¢/kWh).

Minnesota Department of Commerce will administer a 4-year rebate program for grid-
connected PV installations of 4 kW and smaller. The rebate amount will be $2,000/kW, with
an aggregate program goal of 400 kW of capacity. The contract award is for $1,150,000. (5-
year incentive equivalent = 48¢/kWh).

Science Museum of Minnesota is completing design work on an “environmental experiment
center.” The RDF will help fund an 8 kW rooftop solar system. The contract award is for
$100,000. (5-year incentive equivalent = $1.70/kWh).

Project Resources Corporation, together with enXco, will construct six 900 kW wind
turbines, two each at three separate locations near distribution substations for a total of 5.4
MW. The development will employ the use of prototype turbines, and the development is to
incorporate a new investment program where individuals from the community can purchase
shares and earn a return from the project without having turbines located on their land. The
contract award is for $900,000. (5-year incentive equivalent = 1¢/kWh).

Pipestone, Jasper School System will construct a 900 kW wind turbine on public school
property. The school will use 75% of the electricity produced, and will sell the remaining to
Sioux Valley Southwestern Electric. The contract award is for $752,835. (5-year incentive
equivalent = 5.8¢/kWh).

Though grant periods for up to 10 years were allowable, the majority of projects requested up-
front incentive structures.

Lessons Learned and Next Steps

The Board of the RDF is apparently pleased with the results of the first solicitation. That said, a
number of relatively modest changes are being considered to further improve future solicitations.
Some of the most relevant possible changes include:

An even more explicit preference may be given to biomass technologies, while wind projects
that involve a novel concept, approach, or application may also be given preference. Further
clarification will be provided on other technology eligibility guidelines.

Maximum $/kW buy-down amounts may be specified, and a maximum funding level for
individual projects may be established. These changes are intended to avoid proposal
“clutter” and ensure that proposals are consistent with the RDF’s objectives.

To minimize PPA-related problems, a clear price signal may be sent by publishing PPA rates
for small wind, distributed generation, and net-metered facilities. The RDF may also provide
a maximum price range that Xcel Energy would pay under a negotiated PPA.
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e Increased marketing and publicity about the availability of funds under the program to
encourage a deeper applicant pool.

2.4.3 Organization and Contact Information

John Lupo

Xcel Energy

414 Nicollet Mall

Minneapolis, MN 55401-1993
http://www.xcelenergy.com/EnergyMarkets/EnergyMarketsRFPmain.asp
john.lupo@xemkt.com

(888) 547-9603

2.4.4 Information Sources

Xcel Renewable Development Fund:
http://www.xcelenergy.com/EnergyMarkets/EnergyMarketsRFPmain.asp

Xcel Energy. 2001. “Xcel Energy Renewable Development Fund Project Selection and
Funding.” Filing to the Minnesota PUC. Docket No. E02/M-00-1583.

Personal communication with: Bill Grant (board member of the Renewable Development Fund)
and John Lupo (administrator of the Renewable Development Fund).
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2.5 Use of Low-Interest, Subordina